great discovery, but he took surgery out of the hands of the barber-surgeons and elevated it from a craft to a science. Black made fundamental discoveries in chemistry and physics, opening up vast fields for further exploration in those subjects and laying one of the foundation stones in the building of modern physiology. Both had the experimental outlook and an abhorrence of scholastic dogmatism. Both were great teachers and had the gift of stimulating enthusiasm and affection in their pupils, so that they left after them a band of workers to follow up and extend their observations. These great contemporaries lived through almost three-quarters of the eighteenth century. John Hunter died in 1793 and Joseph Black six years later.
Black has been written about mostly by Scotsmen, who have claimed him for their own. Admittedly the roots were in Scotland but there is no doubt that the tree flourished in Ulster. The family probably came to Ulster from the Scottish Lowlands at the time of the plantation of James I. The earliest authentic record is of a John Black, born in the neighbourhood of Ballymena. He was Joseph's great-grandfather and served as a trooper against Cromwell. Joseph's grand, father was "educated a merchant" by Mr Naturally the profession did not approve of this gross polypharmacy and during Black's student days there was much discussion on the subject.
Black's research began in an attempt to produce a milder alkali from Epsom salts. His classical experiments are well known and will only be described briefly. He commenced by studying the different forms of lime. Limestone, when heated in a fire, became activated, and this quicklime, when placed in water, generated much heat, and was transformed into slaked lime. The limestone was supposed to have absorbed phlogiston from the fire and later to have lost it to the water. Black heated a weighed quantity of marble and found that in the process it lost weight, thus giving the first blow to the phlogiston theory. He next showed that if slaked lime be treated with a mild alkali, such as sodium carbonate, it is changed again to chalk, while the mild alkali becomes caustic alkali.
9.2
In modern nomenclature the changes are:
1. CaCO3 = CaO + CO2. 2. CaO + H20-=Ca (OH)2.
3. Ca(OH)2 +Na2CO3 = CaCO3 + 2 NaOH.
Black realized that when chalk or marble was heated, a gas which he called fixed air was released. He was able to collect the gas, which we know as carbon dioxide, and to study its properties. He was also able to show that carbon dioxide was a normal constituent of the air because quicklime was changed into ordinary chalk, albeit tardily, by exposure to air. Ihis was the first atmospheric gas to be isolated and described. The (liscovery heralded the dawn of a new era in chemical investigation, and so Black is often given the title-Father of Pneumatic Chemistry.
Much of Black's success was due to his accuracy in weighing. The experiments quoted are the first example of a reversible chemical reaction. A certain weight of chalk is taken in experiment 1 and the same weight is recovered at the end of experiment 3. In the words of Sir William Ramsay, "his proof that the change of a complex compound to simpler compounds, and the building up of a complex compound from simpler ones, can be followed successfully by the use of the balance, has had for its consequence the whole development of chemistry." On this score he has been called the Father of Quantitative Chemistry.
TIruly, Joseph Black's thesis has a strong claim to be the most important ever presented for a doctorate in medicine.
Its contents were made known more widely a year or so later, when it was read in English before the Philosophical Society of Edinburgh under the title:-"Experiments on Magnesia, Quicklime, and other Alkaline Substances." Henry Brougham described this paper as "incontestably the most beautiful example of strict inductive investigation since the 'Optics' of Sir Isaac Newton."
Surely here is a story as romantic as any in the historv of science. To alleviate a distressing ailment investigations are undertaken and lead to a discovery in pure science, apparently remote from the original plan. Some would say that this was a gift from medicine to chemistry. Does it not rather illustrate the indivisible unity of all scientific endeavour, and was not the "gift" repaid later with interest in the elucidation of those "nice degrees of laborious breathing" about which ihe young (loctor had written to his father?
As regards his discovery Black was fortunate in another respect. There was none to claim priority. There was, however, a great deal of opposition to his views, especially from the German schools, and Black spent several years in refuting their arguments. The phlogiston theory did not die easily. He considered his experiments a complete expression of his opinions and did not make any others. It was not till 1767 that a Viennese chemist, Jacquin, performed the simple experiment of passing the gas expelled from heated marble into lime water, thus transforming the lime to chalk again. This finally silenced the critics.
After receiving his doctorate in medicine Black appears to have practised his profession in Edinburgh for two years. At Apart from his work at the University Black practised as a physician in Glasgow and its environs. He took his practice seriously and was always anxious about his patients' welfare. Robison says, "He was in particular a favourite with the ladies. I could not but remark that they regarded themselves as honoured by the attentions of Dr. Black; for these were not indiscriminatelv bestowed, but exclusively paid to those who evinced a superiority in niental acomplishmnents, or propriety of (lemeanour, an(l in grace and elegance of manners." However, he remained unmarried all his days, perhaps a mild disappointment to his father, who wrote later on :-"As for our Hippocratic Joseph his affections are about Edinburgh and absorbed in his dear Mistress Philosophical Enquiry as an alchymist."
It was in Glasgow that Joseph Black established a firm friendship with the philosopher Adam Smith, famous for his "Enquiry into tle Nature and Causes of the Wealth of Nations." The friendship lasted throughout their lives. Each recognised certain sterling qualities in the other, and an oft-quoted saying of Adam Smith was "that no man had less nonsense in his head than Joseph Black."' During this period Black conducted the other piece of research for which he is famous-the enquiry into the nature of heat. He had been attracted to the problem by an observation of Cullen that ether boiled when the atmospheric pressure was lowered. Cullen had merely recorded the phenomenon and had not offered an explanation. In a series of simple and conclusive experiments Black discovered the property, which he named "latent heat" in solids and liquids. He investigated especially the changes in heat distribution during the transition of ice to water and of water to steam.
In these researches he had the assistance of a rather remarkable young man who was employed as a technician at the university. His name was James Watt. A delicate child, Watt had not received an ord'inary school education, but from early childhood he had shown evidence of mathematical genius. The story is told that one day a visitor, calling at his father's home, found young James, aged six years, sprawling on the floor on which he had drawn many intersecting chalk lines. The visitor reproached the father for allowing his son so to waste his time, when he should have been at school, but had to recant the hasty judgment on receiving the explanation that the boy was solving an abstruse problem in geometry.
Watt was employed at the university as a maker of instruments of precision and it was part of his duty to set up the apparatus for experiments in the class of Natural Philosophy. On returning to Edinburgh he found the lines were fallen to him in pleasant places. The old city had recovered from the depression of the early years of the century, when by the Act of Union, she had been deprived of the chief function of a capital, government. Those were dark days, when men said the glory had departed. Grass grew between the cobblestones of the Royal Mile. Yet by the mid-century all this was changed, for Edinburgh had experienced an intellectual revival which had placed her in the van of European culture. Her philosophers and the great teachers of her medical school were known all over the civilised world. It was said that you could stand at the Mercat Cross of Edinburgh and, within an hour, shake by the hand fifty men of genius.
Black was welcomed into this select company, which included his old friend, Adam Smith. However, his closest friend from henceforth was to be James Hutton, the geologist, whose work, "The Theory of the Earth," revolutionized the study of geology and laid the foundations of modern views on the subject. Two years Black's senior, he had been first of all a law student but changed to medicine, graduating at Leyden in 1749. Seldom did a day pass without these friends meeting. Though alike in their love of scientific accuracy and adherence to fact, Hutton's jovial temperament was a foil for Black's seriousness. Hutton To digress, it seems strange to us now that so many men of science in the eighteenth century were primarily doctors of medicine. In those days medicine was the main gateway to all branches of natural science. In Black's time at Glasgow all the chairs in these subjects, as well as that in mathematics, were held by graduates in medicine.
After his return to Edinburgh Black did not engage in any further serious research work. There were two reasons for this. First, he considered that his primary duty was to instruct the large number of students whom the growing reputation of the Edinburgh medical school now brought to his classes. The general stan(lard of their education was low, andl the lecturer had perforce to present his subject in a simple and direct manner. He scorned the tricks of the showman, and, in spite of difficulties, became a favourite lecturer. Robison says of his students, "They were not only instructed but (they knew now how) pleased."
As the years passed he was fond of relating to his classes his early difficulties and how they were overcome. His labour was not in vain, for he trained many who later rose to eminence in the scientific world. One of his pupils, Daniel. Rutherford, was the discoverer of nitrogen. It is interesting to note that Rutherford had a nephew who is even better known, Sir Walter Scott.
In the correspondence columns of our medical journals we are still treated occasionally to discussions on the relative importance of art and science in medicine. In the eighteenth century many thinkers did not rank chemistry as a science but regarded it as an offspring of the art of pharmacy. In his introductory lecture on the "Definition of Chemistry" Black states his opinion on the subject simply and adduces the practice of medicine as an illustration. He says: "The physician who only practises what he has learned, treats his patients as we say secundulm artem, and gives himself no further trouble, should be reckoned an artist; but when he bestows uncommon attention and study upon the diseases he has occasion to treat, endeavours to understand them better than ordinary, or to inmprove the method of curing them, he, in so far, is certainly one of the most useful philosophers-a medical philosopher." Black applied the term "philosopher" to "any man who endeavours to acquire knowledge, or thinks and reasons upon any useful subject." For him a plain farmer, if he studied the construction of his plough and attempted to improve its function, had more title to be called a philosopher than many men of great learning who never proposed a new thought of their own.
The second reason for Black's failure to prosecute his researches was the state of his health. Never robust, the long hours in his laboratory and the mental exertion involved tended to induce febrile illness often accompanied by haemoptysis, and this hwmoptysis was severe on more than one occasion.
At this time the university buildings were in a state of decay. Principal Robertson said they resembled almshouses rather than the courts of a seat oflearning. Until the year 1780 all classes of society had lived in the dark, manyTHIS book is a lavishly illustrated introduction to operative neurosurgical technique. It opens with precise instructions on the preparation of the operative field; then, in following chapters, the surgery of the scalp, skull, and brain are successively described, and finally there is a chapter on the surgical treatment of injuries of the head.
The book was apparently compiled at the request of the author's former pupils-in general or special branches of surgery, and is intended to help surgeons in peripheral areas where there is no congregation of specialists but where traumatic intracranial work has to be done. The scope of the work has, however, been widened beyond the author's original intention, and such matters as cortical excision are fully dealt with. Even the admirable section on head injuries is over-elaborated -there are four pages of illustrations on the repair of cerebrospinal fluid fistule-and two pages on extradural haematoma straddling the transverse sinus, a condition of the greatest rarity. On the other hand, some elementary matters have been overlooked, and in the section on compound injuries of the frontal sinus, no instructions are given for dealing with the sinus itself.
These criticisms do not detract from one's admiration for the clarity and artistry of the production. It is a beautifully documented account of traumatic neurological surgery as carried out in Newcastle. It falls, however, between two stools; while obviously not intended for the practising neurological surgeon, it is unnecessarily elaborate for the general surgeon forced by circumstances to operate on the acutely head injured.
A. R. T.
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